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ABSTRACT
Effectively using motivational interviewing (MI) in practice can be difficult. However, there are
a number of studies that examine training students across helping professions with the goal of
facilitating students use MI more effectively. Although there is no standardized training manual,
students often learn specific MI skills (e.g., open-ended questions, reflections) and knowledge
(e.g., MI spirit) in hopes that they will apply those techniques to encounters with clients. The
purpose of this systematic review and meta-analysis was to quantify the effectiveness of teaching
students motivational interviewing. In total, 15 randomized and non-randomized studies met
inclusion criteria and were examined in the current review of 8 dependent variables. A large and
significant aggregated Hedges’ g of 0.90 (95% CI [0.45, 1.35]) was found. However, large
heterogeneity was observed in all but one of the dependent variables. Moderation analyses
revealed no significant moderating effects for risk of bias or type of comparison group; however,
training length was a significant moderator. Limitations of the current meta-analysis include the
small sample size and lack of consistency among training duration, measurement, and data
collection and resulting heterogeneity. Future research appears warranted to further assess
student MI training effectiveness, especially using more rigorous and standardized procedures, as
well as determining enduring effects of the training.
Keywords: motivational interviewing, MI, training, students, meta-analysis
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A Systematic Review and Meta-Analysis of Motivational Interviewing Training
Effectiveness Among Students-in-Training
Motivational interviewing (MI) is a common therapeutic approach used by both mental
health and health professionals (e.g., Arkowitz et al., 2015; Miller & Rollnick, 2013; Rollnick et
al., 2008). Previous research (e.g., Lundahl et al., 2010; Schwalbe et al., 2014) has supported the
effectiveness of training providers in these fields. More recently, MI has been incorporated into
students’ training curriculum within their respective fields (e.g., medical students; Daeppen et
al., 2012; counseling students; Young & Hagedorn, 2012). Considerably less research, however,
has been conducted to investigate the effectiveness of training students in MI. The purpose of
this study was to systematically review and quantify the effects of teaching students-in-training
motivational interviewing skills.
Motivational Interviewing
MI was created by Miller and Rollnick (1992) as an approach to assist professionals in
collaboratively working with clients to promote change with substance abuse difficulties (Miller
& Rollnick, 2013; Rollnick et al., 2008). Briefly, MI involves rolling with resistance – working
with clients to elicit their motivation to change – when ambivalence is evident. Furthermore, MI
is directive, but also client-centered. MI can be the critical bridge between “wrestling” with a
client (figuratively) and “dancing” with them to make a change (Rollnick et al., 2008). The spirit
of MI promotes autonomy, collaboration, and evocation (ACE), such that: (a) MI is autonomysupportive, meaning it allows the client choice in the change process; (b) MI endorses a
collaborative nature between the client and provider in working towards the client’s goals and
change; and (c) MI providers strive to evoke motivation and reasons for changing directly from
the client (Miller & Rollnick, 2013).
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MI with Mental & Behavioral Health Conditions
Overall, research largely supports the use of MI with clients who have mental health
conditions (Arkowitz et al., 2015), including addiction concerns (including gambling;
DiClemente et al., 2017) as well as comorbid conditions (Rollnick et al., 2008). Meta-analyses
and systematic reviews have found support for the use of MI with eating disorders (Macdonald et
al., 2012), severe mental illness and comorbid substance use (Cleary et al., 2008), diabetes (when
targeting one behavior at a time; Hunt et al., 2013), and, generally, to increase medication
adherence (Palacio et al., 2016). One known study (Vanderwall, 2015) found mixed results for
the use of MI with people with schizophrenia; MI was not suggested as the first line of treatment
with this population. Thus, although reviews have generally found positive efficacy for MI with
various mental health concerns, researchers suggest additional studies should be conducted to
further investigate their relationship and outcomes with specific conditions, in addition to how
well MI works as a standalone treatment compared to integrated with another approach (e.g., MI
+ cognitive-behavioral therapy; CBT; Iarussi, 2019).
MI is also one of the most common interventions used in integrated care settings to
effectively address behavioral and mental health conditions in brief interactions and is widely
used by behavioral health consultants (BHCs; Dunn et al., 2001; Moyers et al., 2007). BHCs
trained in MI generally assist clients with substance use and/or increasing physical activity
(Dunn et al., 2001; Moyers et al., 2007). They work to integrate components of both physical and
mental health to promote positive behavior change. Clients are usually seen by BHCs as part of
their medical visit; thus, their time with clients is limited. Therefore, BHCs use, for example,
open-ended questions and reflections to help develop discrepancies between the client’s behavior
and well-being and often assign homework. The use of MI by behavioral health consultants has
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been shown to be associated with a decrease in clients’ substance use/consumption, cigarette use,
and risk-taking behaviors (e.g., unprotected sexual intercourse), as well as an increase in clients’
physical activity, and, generally, with treatment adherence (Moyers et al., 2007).
MI with Health Conditions
Medical professionals generally have a short time to interact with clients, so they need to
make the most of these exchanges. MI offers an efficient and effective approach to doing so in
the medical setting (Rollnick et al., 2008). MI has been shown to be effective with clients who
have concerns such as weight loss, unhealthy eating habits, and smoking and alcohol use, in
addition to other concerns, including asthma and chronic obstructive pulmonary disease (COPD),
cardiovascular health, odonatological needs, diabetes, difficulties with medical and/or treatment
adherence, and pain (Rollnick et al., 2008).
Lundahl and colleagues (2013) recently conducted a meta-analysis and systematic review
of the effectiveness of MI with several health conditions. Their sample included 48 randomized
controlled trials (RCTs) with 51 independent effect sizes and 9,618 clients. A significant and
positive odds ratio (OR) of 1.55 was found; however, heterogeneity was high (I2 = 90.42;
Lundahl et al., 2013), suggesting that there was significant variability in the operationalization of
outcomes among the included studies. Moderation analyses revealed that MI effectiveness did
vary by problem types, such that MI had positive effects for clients who struggled with blood
pressure, cholesterol, HIV viral load, and medical/treatment adherence. Furthermore, use of MI
helped clients decrease alcohol, tobacco, and marijuana usage. Results were more mixed with
healthy living behaviors (e.g., weight management, eating), risk-related behaviors (e.g., safe
sex), and quality of life (e.g., independence). Mental health professionals and mixed teams were
the only provider types with significant moderating effects on outcomes. Mental health
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professionals had a slightly larger effect (OR = 1.73) than mixed teams (OR = 1.23), though
these were not significantly different. Notably, MI was also found to be durable up to 13 months
post-treatment. Overall, this study indicated that MI is efficacious with several health conditions
and in a myriad of settings (Lundahl et al., 2013). Collectively, these studies provide evidence
for MI’s effectiveness to be used in a short period of time and with providers who have less
background in mental health.
Training in MI
The framework often used for training professionals to use MI has been conceptualized
into eight stages (Miller & Moyers, 2006). The stages are sequential and build upon previously
acquired skills. The stages include learning: (a) the spirit of MI (i.e., ACE); (b) client-centered
counseling skills (i.e., open-ended questions, affirmations, reflections, summaries; OARS); (c)
how to recognize and reinforce change talk (i.e., client language that suggests moving toward
change; Miller & Rollnick, 2013); (d) how to elicit and strengthen change talk; (e) how to roll
with resistance (i.e., responding to the client’s reasons not to change without contest often
through reflections; Miller & Rollnick, 2013); (f) how to develop a change plan, or goals for
next steps; (g) how to consolidate the client’s commitment to making changes and the change
process; and (h) how to switch between MI and other counseling methods, as well as integrating
MI with other approaches (Miller & Moyers, 2006). Notably, resistance has recently been
replaced by two new terms: discord (i.e., tension or defensiveness in response to the therapist’s
negative judgement and/or control; Miller & Rollnick, 2013) and sustain talk (i.e., the client’s
verbalized ambivalence about behavior change), though the therapist still responds in the same
way (Miller & Rollnick, 2013).
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Previous Reviews of Training Studies
Several previous reviews have both systematically (Barwick et al., 2012; Hall et al.,
2016; Madson & Campbell, 2006; Madson et al., 2009; Söderlund et al., 2011) and metaanalytically (de Roten et al., 2013; Lundahl et al., 2010; Schwalbe et al., 2014) reviewed the
effectiveness of MI training studies with various professionals. Overall, these reviews provided
positive support for increasing professionals’ helping (e.g., open-ended questions, empathy) and
MI-specific skills (e.g., reflections).
Notably, Lundahl and colleagues’ (2010) meta-analysis focused on professional trainees,
but it also included some student trainee studies. The findings from this study suggested that
one’s training background (e.g., nursing, psychology) does not influence the success of the client
encounter, provided the trainee effectively empathizes with others. Nonetheless, they found
student trainee moderation effects. For example, when MI was contrasted to comparison groups
(i.e., waitlist, written materials only, non-specific treatment-as-usual) and delivered by mental
health clinicians with a Master’s or Ph.D., it was more effective (Hedges’ g = 0.39) than delivery
by students still in school (g = 0.23), mental health providers with a bachelor’s degree (g = 0.19),
or nurses (g = 0.10). Lastly, study quality/rigor was assessed as a potential moderating variable
and was only found to be significant when comparing MI to strong comparison groups (e.g.,
specific treatment-as-usual); higher study quality was associated with smaller effect sizes.
Previous Reviews Limitations
Research investigating the effects of MI training among students and professionals has
garnered generally positive support for its implementation within the trainee populations
examined. One significant limitation, however, involves inconsistent skills assessment (i.e., skills
and/or behaviors being assessed without a standardized measure and, thus, with varied reliability
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and validity). Some studies used validated measures (e.g., Motivational Interviewing Treatment
Integrity; MITI; Moyers et al., 2005), whereas others assessed skill use through trainee selfreport. Self-report data comes with response bias concerns (e.g., social desirability, responseshift bias; Rosenman et al., 2011). Furthermore, existing training studies with professionals point
to the gap of lacking follow-up and/or supervision sessions after the initial trainings; these would
likely help to produce more enduring effects for the trainees (e.g., de Roten et al., 2013; Lundahl
et al., 2010). Moreover, many studies either used only a short follow-up period (e.g., one month)
or did not follow-up at all.
Finally, study quality observed in previous reviews has varied considerably. The only
meta-analysis that assessed the potential moderating effects of study quality was Lundahl and
colleagues’ (2010) study. Several other MI training meta-analyses and systematic reviews with
professionals had considerable variability in study quality (Barwick et al., 2012; de Roten et al.,
2013; Söderlund et al., 2011); however, the variable was not assessed as a moderator. The
remaining previously published MI training reviews (Hall et al., 2016; Madson & Campbell,
2006; Madson et al., 2009; Schwalbe et al., 2014) did not discuss study quality. Study quality is
an important variable to assess because of the potentially confounding effects (e.g., selection
bias, attrition bias; Ryan et al., 2013) it can have on study findings and, thus, meta-analysis and
systematic review results.
Student Trainings
Students-in-training (e.g., mental health, medical), like professionals, face situations
where clients present with a myriad of concerns. Students in mental health-related fields (e.g.,
counseling, social work) may assist clients with lifestyle adaptations (e.g., weight loss,
medication adherence), as well as modifications involving their well-being (e.g., engagement
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with supportive people). For medical students, presenting concerns may range from treatment
adherence to poor physical activity and nutrition. The common thread among both professionals
and students is that they are commonly trying to promote client behavior change.
Although MI is being taught to students in both mental-health and health-related
programs, results across studies on the efficacy of MI training programs is mixed and the
outcomes measured are inconsistent. Importantly, no standardized MI training or structured
protocol is available exclusively for students. Few student-only studies have used the full twoday standard MI training (Hodorowicz, 2018; Pecukonis et al., 2016). Whereas some studies
have used brief MI training (BMI; e.g., Han & Cho, 2018; Young & Hagedorn, 2012), though
the structure and content of the trainings varied considerably among these studies. Much of the
previous literature involving training students in MI has focused on teaching MI-consistent skills
(e.g., empathy, open-ended questions). However, unstandardized outcome assessment and
varying length of follow-up continue to persist as limitations in student training research.
The only known review involving MI student training studies was conducted by Dunhill
and colleagues (2014) with medical students. The studies that were part of this review varied in
the type of MI training provided to students; some used a workshop format while others included
a MI rotation. Overall, the researchers found positive effects from the training, including students
improving their MI skills and competency, and an increased favorable attitude towards using MI.
However, the lack of control groups within the included studies, along with a limited use of
validated outcome measures in the studies reviewed, reduces confidence in the conclusions one
can draw from this review (Dunhill et al., 2014).
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Objectives
Overall, previous research involving training students in MI varies considerably in both
purpose and overall effectiveness. Therefore, the aim of the current meta-analysis and systematic
review was to provide the first investigation into the effectiveness of MI trainings for students –
regardless of healthcare specialty area – including those who are training in professional
capacities (e.g., medical school). Three potential moderators were explored, including study
quality, type of comparison group, and length of training.
The following research questions were addressed:
1. What is the effectiveness of MI training with students-in-training?
2. What study variables (i.e., risk of bias, training length) moderate the effects of MI
training with students? Furthermore, given limited literature examining student trainees,
one additional moderator (i.e., type of comparison group) was explored, as previous
research indicates the type of comparison group used (e.g., another active treatment,
waitlist control) have different active components, which may influence the results
(Karlsson & Bergmark, 2015).
Method
A review protocol, including a methodology and analysis plan, was published prior to
conducting the current study (Maslowski, 2019). The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009) were also used in the
current review (see Appendix A).
Search Strategy & Study Selection
A comprehensive literature search was conducted in May, 2019 to gather all relevant
empirical studies meeting the designated inclusion criteria. One additional search was conducted
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in September, 2019 to check for any new studies. These included searches in: (a) online
databases for both published studies and dissertations or theses, (b) online databases within
journals that commonly publish research in this area, (c) reference sections of included studies
and studies of interest, (d) the MINT website, and (e) more recent studies that cited previously
published studies found from approaches (a-d) through the Google Scholars’ “cited” feature.
Search terms used included: motivational interviewing, MI, training, education, student*,
trainee*, intern*, and resident* from the following databases: PsycINFO, PsycARTICLES,
Consumer Health Complete, PubMed, Scopus, and Dissertations and Theses (see Appendix B for
search syntax). Studies published in any year were considered.
Included studies: (a) were randomized or non-randomized controlled trials (e.g., both
designs were included because intervention studies often result in participants being self-selected
rather than randomly selected), (b) had student trainee samples (e.g., medical students, dental
students, counseling students), (c) were published in English, and (d) were published in
scientific, peer reviewed journals or were dissertations or theses. Excluded MI training studies
were those that: (a) included only professional trainees (i.e., individuals who have completed
their educational training), (b) utilized a single group pre- and post-test design (i.e., no control or
comparison group), (c) provided only a narrative review or qualitative analysis, or (d) provided
outcome data for only the study clients but not the trainees.
The primary researcher (AM) and a graduate student in Counseling Psychology
independently reviewed all of the titles and abstracts from the initial database search, as well as
the full-text articles that were selected for further review. The researchers had excellent
agreement and substantial reliability (MICC = .99, MKappa = 0.80; see Table 1); the primary
researcher and graduate student had adequate reliability and agreement across the full scope of
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articles. The two researchers compared included and excluded articles in sections of 1,000
articles at a time. At each set of 1,000 articles, the number of zeros (exclude) and ones (include)
were compared, and then differences were discussed. Disagreements regarding inclusion were
resolved through discussion between the primary researcher and a graduate student assistant and
reviewed by an auditor, as needed. In total, 62 articles were identified for full-text review; four
ratings for articles were adjusted between the researchers through discussion and auditing.
Table 1
Cohen’s Kappa Agreement for Coders

Investigator 1
include

Investigator 1
exclude

Total

33

15

48

Investigator 2
exclude

11

9,793

9,804

Total

44

9,808

9,852

Investigator 2
include

Overall Cohen’s kappa = .80
Overall rating agreement = 99.9%
N = 9,852
Coding
Data were extracted and coded by the primary author and a graduate student in
Counseling Psychology. Coded data included demographics, such as the sample’s female
participant percentage, student degree type (i.e., undergraduate, Master’s, doctorate, and student
specialty area [e.g., medicine, dentistry, counseling]). Furthermore, primary study characteristics
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were extracted. Some of these included: the number of participants in each group (i.e., treatment,
control), outcome time points (e.g., baseline, post-training, later follow-up), length of MI training
(e.g., two hours), study design (i.e., RCT, nRCT), and type of comparison group (e.g., control,
another active treatment). For a complete list of codes, see Appendix C.
Outcomes
Effect sizes were calculated by aggregating outcome measures for available data.
Measures used to calculate effect sizes included those collected through direct observation (i.e.,
rated by independent coders) and student self-report (e.g., MI knowledge). Initially, all outcome
effect sizes were combined to determine one overall effect size for MI training effectiveness (i.e.,
“combined”). Next, effect sizes were separately calculated for eight outcomes commonly
assessed in the literature (i.e., empathy, spirit, adherence, open-ended questions, reflections,
reflections-to-questions ratio, change plan, knowledge; e.g., Hodorowicz, 2018; Spollen et al.,
2010; Young & Hagedorn, 2012). The effect sizes for single outcome behaviors reported in at
least six studies (Borenstein et al., 2009; i.e., 8 single behaviors + one combined outcome of the
total of the 8 behaviors) were included in the current review. Unexpectedly, most included
studies primarily reported independent behavioral outcomes (e.g., number of open-ended
questions, percent adherence to MI techniques), rather than total scores on common MI
assessment measures (e.g., motivational interviewing treatment integrity; MITI; Moyers et al.,
2005). Although the MITI (or an alternative of it: motivational interviewing skill code; MISC)
was reported in 10 of the included studies, six studies did not use this measure. Single behaviors
were reported in all studies. For studies that had more than one datapoint per outcome measure
(e.g., empathy at baseline and post-intervention), each set of data was recorded separately and
not assumed to be independent (Cheung, 2019).
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MI-Consistent Behavior Measures
MI-consistent behaviors (e.g., open-ended questions, reflections) are commonly
measured by independent raters viewing a recorded interview of the trainee with a client
(standardized, real, simulated, or through role plays) and tallying specific MI skills use.
Researchers often use independent ratings of these behaviors but not an explicit measure
(Madson & Campbell, 2006). From the studies included in the analyses, behaviors were reported
in three ways; some studies reported global scores (n of outcome datapoints = 35), some reported
behavior counts (e.g., number of utterances; n = 13), and some reported a percentage for the
amount of time spent engaging in a behavior (n = 6). Each of these forms of data were used in
the analyses.
MI Knowledge
In addition to behavioral outcomes, students’ knowledge of MI was also commonly
assessed (n = 4) among the existing literature. Knowledge about MI was not assessed in all
studies, but when it was, either a validated measure (n = 3; e.g., MI Knowledge Assessment Test;
MIKAT; Leffingwell, 2006) or several knowledge-based open-ended questions (n = 1; e.g.,
“What is the spirit of MI?”) were utilized. This outcome was exclusively measured through
student self-report.
Risk of Bias
Due to the inclusion of both randomized and non-randomized controlled trials, a tool that
could be used with both types of study designs was needed. The Evidence Project risk of bias
tool (Kennedy et al., 2019; see Appendix D) allows for the assessment of these designs without
further adaptation to the tool being needed. The tool was created to assess the quality (i.e., risk of
bias) of intervention studies. In total, the tool includes eight items (items 1-3 assesses the study
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design, and items 4-8 assesses the quality), rated as “yes” (1) or “no” (0). In some instances,
items are rated as “not reported” (NR) or “not applicable” (NA). Items assess factors including:
(a) whether the study included a followed cohort, (b) if the study included a control or
comparison group, (c) if there was both pre- and post-intervention data, (d) whether there was
random assignment of participants to the intervention, (e) whether there was random selection of
participants for assessment, (f) if the follow-up rate was 80% or more, (g) if the comparison
groups were equivalent on sociodemographics, and (h) if the comparison groups were equivalent
at baseline on outcome measures. If a study met the criterion for an item (specific descriptions
are available for each item; see Kennedy et al., 2019), it was given a score of 1 (“yes”). If a study
did not meet the criterion for an item, it is given a score of 0 (“no”). For the items with ratings of
NR and/or NA, items were also given a score of 0. The maximum score a study received was 8
(i.e., 8 items with each earning a “1” or “did include”).
In the current study, in order to conduct moderation analyses, it was decided to provide
total risk of bias scores for each study (i.e., high risk of bias = 5 or fewer 1s; low risk of bias = 6
or more 1s), as well as a total number of items rated as having high risk of bias for each study
(continuous variable). Bias was independently assessed for each included study, and then agreed
upon by the primary author and a graduate research assistant. Disagreements were discussed
among the two researchers until a consensus was reached.
Statistical Analyses
Comprehensive Meta-Analysis Version 3 (CMA-V3; Borenstein et al., 2009) was used to
calculate and analyze effect sizes. Hedges’ g was used as the effect size measure because it
provides an unbiased estimate that is corrected on sample size; it is more precise with a small
sample size (Enzman, 2015). Standard effect size interpretations for Hedges’ g were used: small
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(.20 to .49), medium (.50 to .79), and large (.80 or greater; Hedges & Olkin, 1985). Furthermore,
a random effects model was used because of the anticipated variability among study effect size
distributions. When it is likely that there is not one true effect, a random effects model is
preferred (Borenstein et al., 2009).
Data inputted into CMA were descriptive (e.g., means, standard deviations) and/or
inferential (e.g., t-, F-, p-values), along with the sample sizes for each group. When the
intervention group performed better than the comparison group (e.g., intervention group used
more open-ended questions than the comparison), the Hedges’ g was positive. If the opposite
was true, it was marked as negative. Furthermore, authors of included studies were contacted
when essential data (e.g., means, standard deviations, p-values) were not reported. If
corresponding authors either did not respond or were not able to provide the necessary data, the
study was excluded (this was the case for four studies; see Figure 1).
In order to determine which study outcomes would be included in the final analyses,
every possible outcome was extracted from each included study. Multiple conceptually
congruent outcomes (e.g., complex and simple reflections; k = 2) were averaged, and then
combined to allow analyses of additional effect sizes (Scammacca et al., 2014). Studies were
then compared to determine how they conceptualized the outcomes to ensure that similar
outcome types could be grouped together. If three or more studies reported one outcome (e.g.,
trainees’ MI knowledge), it was included in the analyses, as CMA requires three or more studies
in order to conduct meaningful analyses (Borenstein et al., 2009). In sum, eight distinct outcomes
were included (see Table 4). As expected, not every study reported each of the eight outcomes.
Data for relevant outcomes were extracted from each study; the number of extracted datapoints
ranged from one to six. Moreover, assessment timepoints varied from study to study. Many
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studies only collected data at post-intervention (e.g., Bray et al., 2013; Daeppen et al., 2012).
Some studies included follow-up outcomes after, but these follow-up effect sizes were not
included because effects likely attenuate with time and there were an insufficient number to
conduct separate analyses. Following Higgins and colleagues (2019), only post-training
measures were used. When pre-training measures were included, they were controlled for their
effects when calculating the post outcome effect size.
Furthermore, potential heterogeneity (e.g., significant dispersion between studies) was
assessed for within the sample, in addition to two a priori (i.e., risk of bias, length of training)
and one exploratory moderator (i.e., type of comparison group). To determine if heterogeneity
was present, a Q statistic (included a p-value) and I2 were calculated. The Q statistic’s p-value
determines its level of significance; however, a significant p-value may be due to a small sample
size. I2, on the other hand, is not dependent on sample size. Moreover, Bloch (2014) suggests
that I2 values greater than 20% warrant moderation analyses because this could be indicative of
other contributing factors. Sub-group analysis was used to assess for potential moderators when
the study variable was dichotomous (e.g., type of comparison group). For the continuous
variables (i.e., risk of bias, training length), meta-regression was used. A priori moderators
included quality of study (i.e., risk of bias ratings) and training length (i.e., number of hours).
One other potential moderating variable (i.e., type of comparison group) was exploratory in
nature.
Finally, it is possible that studies were missing from the current review (e.g., unpublished
null findings); this was assessed through publication bias analyses (Borenstein et al., 2009).
Statistics provided included funnel plots and Egger’s regression intercept (Duval & Tweedie,
2000; Rothstein, 2005). Both funnel plots and Egger’s test were conducted for outcomes with at
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least 10 studies (Higgins & Green, 2011). Funnel plots graphically depict study effect sizes, with
studies (depicted as closed circles) on both the left and right side of the graph illustrating both
positive and null or negative effects. Studies do not always lie on both sides on the graph and
may sometimes be outside of the graph’s range. In that case, Egger’s regression intercept
estimates the degree of asymmetry within the data.
Results
Study Selection
A detailed flowchart of the systematic search process can be seen in Figure 1. After
excluding duplicate articles, 9,852 articles remained and were reviewed. Titles and abstracts for
these records were screened and 9,790 were excluded; a total of 62 records were then reviewed
in full-text. Of those, 47 were excluded due to not meeting inclusion criteria (e.g., no control
group, unusable data presented and authors unable to be contacted). One duplicate publication
was excluded because it used the same sample as another included study but with different
analyses. The reported analyses which appeared to be of higher quality was included, following
the process suggested by von Elm and colleagues (2004).
Study Characteristics
In total, 15 studies were included in the current meta-analysis and systematic review (see
Table 2). This included 1,013 students-in-training; degree types ranged from pursuing a
bachelor’s degree to doctoral and medical students. The most common participants were medical
students (k = 5). Other student specialty areas included dental (k = 3), counseling (k = 2),
psychology (k = 2), social work (k = 2), and pharmacy (k = 1). Moreover, outcomes reported in
each study varied considerably from one (k = 1) to seven outcomes (k = 2), as did the number of
times outcomes were assessed over time (range = 1-3 assessment points).
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Risk of Bias
Table 3 summarizes the outcomes for each study and category of the risk of bias measure.
Each of the 15 included studies is plotted at the top of the table, and the eight items on Kennedy
and colleagues’ (2019) risk of bias scale are listed down the right side of the table. Overall, all
included studies met the “Cohort” and “Control or comparison group” items (as indicated by + in
the cell). Quality was more mixed for the studies on the remaining scale items. Due to the
number of studies that only reported outcome data at post-intervention, fewer studies were able
to meet some of the later scale items (as indicated by a NA in the cell). For example, the item
“Follow-up rate of 80% or more” could not be assessed in those studies (k = 6). Furthermore, it
was observed that a number of studies (k = 10 ) failed to report critical pieces of information
(e.g., comparison group equivalency, follow-up description). Table 2 also includes a bias
categorization (i.e., high, low) for each study. In total, seven studies were categorized as having a
“low” risk of bias and the remaining eight studies were deemed to have a “high” risk of bias.
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Figure 1

Identification

PRISMA Flow Diagram

Records identified through database
searching
(n = 15,083)

Additional records identified
through other sources
(n = 429)

Eligibility

Screening

Records after duplicates removed
(n = 9,852)

Records screened
(n = 9,852)

Records excluded
(n = 9,790)

Full-text articles assessed
for eligibility
(n = 62)

Full-text articles excluded,
with reasons
(n = 47)
No control group (n = 37)

Included

Studies included in
quantitative synthesis
(meta-analysis)
(n = 15)

Did not provide usable
meta-analysis data (e.g.,
means, SDs) within
manuscript, and study
authors either did not
respond to requests for
data or were not able to
provide additional data (n
= 4)
Published only data on
client outcomes (n = 2)
Dissertation duplicate with
published data (n = 1)
Case study (n = 1)
Duplicate with the same
sample as an included
study (n =1)
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No post-intervention data
(n = 1)

Table 2

Medical
students;
U.S.

Medical
students;
Switzerland

Study
population;
location
Dental
hygienist
students;
U.S.

Summary of Included Studies
Study
Bray et al.
(2013)

Daeppen et
al. (2012)

Haeseler et
al. (2011)

27/26

N:
Tx/Ctrl
Control

Comparison
group

NR

Gender
(%
female)
NR

48%

Control

Control

42/49

80/19

19

Training type;
duration
(tx/ctrl) hrs.
Workshops
(lecture,
practice,
coaching);
14/asynchronou
s
Practical
exercises, role
plays, videos;
8/0

Lecture role
plays, feedback;
2/0

Time pts.

Standardized

Type of cts.

Empathy

Outcomes

Low

High

RoB
Post-only

Standardized

Empathy,
spirit,
MI-adherent
bx, openended
questions,
reflections,
reflection to
question
ratio

High

a

Post-only

Standardized

Post-only

Empathy,
open-ended
questions,
change plan,
reflections

Han & Cho
(2018)

Social work
students;
U.S.

Dental
hygienist
students;
South Korea

Dental
students;
U.S.

Psychology
students;
Germany

Hodorowicz
(2018)

Klonek &
Kauffeld
(2016)

Koerber et
al. (2003)

9/8

22/21

Waitlist
control

Control

Control

Active
treatment

49/28

11/11

NR

76%

NR

Experiential
learning & live
supervision OR
lecture &
coding practice;
12/12

Lecture, role
plays, feedback,
discussion; 7/0

NR

In-class
sessions
(lecture,
practices); 12/0

Lecture, group
work,
homework,
readings; 40/0
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Post-only

Pre, post, 1
semester f/u

Post-only

Pre, post

Standardized

Recruited

Standardized

Role plays b

Empathy,
change plan

MI-adherent
bx,
open-ended
questions,
reflections,
reflection to
question
ratio

Relationship
(empathy),
reflections,
reflection to
questions
ratio

Open-ended
questions,
change plan

Low

High

Low

High

Madson et
al. (2013)

Mounsey et
al. (2006)

Opheim et
al. (2009)

Psychology
students;
U.S.

47/46

Brief =
43,
Extended
= 25,
Intensive
= 15

59/54

Medical
students;
U.S.

Medical
students;
Norway

Active
treatment

Active
treatment

Waitlist
control

Pre, post

79.5%

In-class lecture
& practice
(brief to
intensive); 40/1

Post-only

41%

Workshop
(practice
exercises,
student
questions, roleplays); 4/0

Workshop
Post-only
(didactics, small
group practice,
demos); 3/3

NR
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Simulated

Standardized
or role plays b

None

Empathy,
spirit, openended
questions,
reflections,
reflection to
question
ratio

Empathy,
spirit,
MI-adherent
bx,
open-ended
questions,
reflections

Reflective
listening
(empathy),
change plan,
knowledge

High

High

High

Pecukonis et
al. (2016)

Social work
students;
U.S.

Spollen et al. Medical
(2010)
students;
U.S.

WidderPharmacy
Prewett et al. students;
(2017)
U.S.

26/28

17/18

23/21

Active
treatment

Control

Active
treatment

43%

37%

61%

22

Experiential
learning & live
supervision OR
independent
readings &
training videos;
14/14

Workshop
(didactics, roleplays); 2/0

3 learning
sessions & 2
practices times;
6/6

Start of
training
(T2), posttraining
(T3), 5-mos
f/u (T4)

Pre, post

Pre c, post,
&
retrospectiv
e pre c

Standardized

Standardized

Standardized

Empathy,
spirit,
MI adherent
bx,
open-ended
questions

Empathy,
change plan,
open-ended
questions,
knowledge

Empathy,
spirit, MIadherent bx,
open-ended
questions,
reflections,
reflection to
question
ratio

Low

Low

Low

Young &
Hagedorn
(2017)

Zeligman et
al. (2017)

Counseling
students;
U.S.

Counseling
students;
U.S.

25/18

29/30

TAU

Control

88%

Trainings & 3
Post-only
f/u supervision
w/ MI focus OR
trainings & f/u
supervision
w/out MI focus;
7/4

Post-only

84%

Lecture, roleplays,
assessment;
37.5/0

None

Real

Reflective
listening
(empathy),
knowledge

Empathy,
spirit,
MI adherent
bx,
open-ended
questions,
reflections,
knowledge

High

Low

Note. tx: treatment; ctrl: control; cts.: clients; TAU: treatment-as-usual; LS: live supervision; f/u: follow-up; RoB: risk of bias; bx:
behavior; NR: not reported
a
This score was determined based on the total number of 1s each study was given across the eight items. Scores of six or greater were
deemed of low risk of bias, and scores of five or fewer were reported to have high risk of bias. b With in-training classmates. c Data not
used in comparisons.
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Table 3

+

+

+

Bray et al. (2013)
+

-

+

+

Daeppen et al. (2012)
-

-

+

+

Haeseler et al. (2011)
+

-

+

+

Han & Cho (2018)
+

+

+

+

Hodrowicz (2018)
-

-

+

+

Klonek & Kauffeld (2016)
+

+

+

+

Koerber et al. (2003)
-

+

+

+

Madson et al. (2013)
+

+

-

+

+

Mounsey et al. (2006)
NR +

+

-

+

+

Opheim et al. (2009)
+

+

+

+

Pecukonis et al. (2016)
-

+

+

+

+

Spollen et al. (2010)
-

+

+

+

+

Widder-Prewett et al. (2017)
-

+

+

+

+

Young & Hagedorn (2017)
-

-

+

+

+

Risk of Bias Categorization a

-

Zeligman et al. (2017)

NR NR NR

-

+

-

+

+

+

+

-

NR NA NA +

+

-

+

+

+

NA +

-

+

NR NA NA NA +

NR +

+

+

NR +

+

+

+

NR +

NR +

NR +

Cohort

Control or comparison group

Pre-post intervention data

Random assignment of participants to the
intervention

Random selection of participants for
assessment

Follow-up rate of 80% or more

Comparison groups equivalent on
sociodemographics

Comparison groups equivalent at
baseline on outcome measures
NR: not reported

+

NR NR +

NA: not assessed

+

NR +

- criterion not met

In total, 7 studies had “low” risk of bias, and 8 studies had “high” risk of bias.

+ criterion met
a
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Outcomes
See Table 4 for effect size and heterogeneity results by study. After combining all
outcomes (k = 15), analyses indicated a large effect size in relation to the comparison groups,
Hedges’ g = 0.90, 95% CI [0.45, 1.35], p < .001 (see Figure 2). Overall, heterogeneity was
considerable for all outcomes but MI knowledge.
In terms of the individual outcomes, significant effects were found. The largest was in
improving students’ knowledge (k = 4; g = 1.26, 95% CI [0.93, 1.59], p < .001; see Figure 3).
Furthermore, student empathy was large, k = 13; g = 0.87, 95% CI [0.38, 1.37], p = .0012 (see
Figure 4). MI-trained students also improved in their use of open-ended questions, k = 10; g =
0.67, 95% CI [0.16, 1.17], p = .01 (see Figure 5), and reflections to questions ratio, k = 5; g =
0.70, 95% CI [0.15, 1.25], p = .01.
The remaining outcomes were not found to produce significant results. Students’
incorporation of a change plan had a moderate effect (k = 5; g = 0.75, 95% CI [-0.10, 1.60], p =
.08). The adherence outcome appeared small in size, k = 6; g = 0.48, 95% CI [-0.05, 1.00], p =
.07. The reflection effect size (commonly a combination of any type of MI reflection; e.g.,
simple, complex) was small, k = 8; g = 0.30, 95% CI [-0.26, 0.85], p = .30.
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Table 4

Outcome
All combined
Empathy
Spirit
Adherence
10
8

# studies
15
13
6
6

1.26

0.75

0.70

0.67
0.30

Hedges’ g
0.90
0.87
0.47
0.48

0.17

0.43

0.28

0.26
0.28

SE
0.23
0.25
0.20
0.27

< .001

.08

.01

.01
.30

p
< .001
.001
.02
.07

Effect Sizes for Outcomes

Reflections5
questions ratio
Change plan
5

O-E questions
Reflections

4

Knowledge
Note. O-E questions: open-ended questions
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-0.10,
38.80
1.60
0.93, 1.59 3.89

95% CI
0.45, 1.35
0.38, 1.37
0.07, 0.87
-0.05,
1.00
0.16, 1.17
-0.26,
0.85
0.15, 1.25

22.07

85.25
67.31

Q
135.20
123.69
20.81
32.76

.27

< .001

< .001

< .001
< .001

p
< .001
< .001
.001
< .001

22.83

89.69

81.88

89.44
89.60

I2
89.65
90.30
75.97
84.74

Figure 2
Forest Plot for Combined Outcomes
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Figure 3
Forest Plot for Knowledge Outcome
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Figure 4
Forest Plot for Empathy Outcome
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Figure 5
Forest Plot for Open-Ended Questions Outcome
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Moderators
Heterogeneity appeared to have a significant role in most of the outcomes assessed;
therefore, an examination of potential moderators was of particular importance. Of the three
potential moderators (risk of bias, MI training length, type of comparison group) examined, only
training length was statistically significant (see Table 5).
The length of MI training varied from 2 to 40 hours; therefore, it was hypothesized that
training length may have affected the strength of the effect size. A significant moderating effect
was found, Q = 0.03, p = .04, with MI training length explaining at least part of the observed
dispersion among studies, as longer training yielded greater effects. On the other hand, no
moderating effects were identified with risk of bias (Q = -0.24, p = .10) or type of comparison.
Although differences did exist between groups, none of the between-group analyses were
significant.
Publication Bias
To assess for publication bias, funnel plots and Egger’s regression intercept were
calculated for three outcomes and the combined outcome (at least 10 studies are needed for
analyses; Higgins & Green, 2011). The resulting changes to the effect sizes and symmetry were
not significant (see Table 6 and Figure 6), suggesting there were likely few missing studies.
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Table 5
Moderation via Sub-Group and Meta-Regression Analyses

Category
---

Hedges’ g
---

Q-value
---

p-value

0.03

-0.24

Coefficient

0.01

0.14

SE

0.002, 0.06 .04

-0.51, 0.04

95% CI

.10

p-value

Meta-regression

Moderator
-----

Sub-group analysis

Risk of bias
---

---

---

---

---

---

---

Training length

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

.71

0.51

---

---

---

1.38

Active
treatment
1.17

---

---

---

Control
0.68

---

---

TAU

1.10

Comparison
group

Waitlist
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Table 6
Publication Bias for Outcomes
Outcome

Adjusted 95%
g
CI

Qvalue

Eggers
Eggers
intercept SE

Eggers
CI

Combined

0.60

208.61

5.32

2.91

Empathy

0.87

123.69

4.22

3.21

Spirit

0.47

20.81

-0.10

5.21

O-E
questions

0.51

116.27

4.43

4.83

-0.98,
11.62
-2.86,
11.29
-14.55,
14.36
-6.72,
15.59

0.09,
1.10
0.38,
1.37
0.07,
0.87
-0.02,
1.04

Note. O-E questions: open-ended questions
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Eggers
p (2tailed)
.09
.22
.99
.39

Figure 6
Funnel Plot with Observed Studies for Combined Outcomes
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Discussion
The current review examined the effectiveness of teaching students-in-training
motivational interviewing. Overall, 15 studies were included in meta-analyses of eight dependent
variables yielding a large aggregated effect size (Hedges’ g = 0.90). A closer examination of the
outcomes suggests this effect was likely most affected by moderate-to-large effect sizes for MI
knowledge (g = 1.26), which is a self-reported outcome, as well as empathy (g = 0.87) and openended questions (g = 0.67), neither of which are MI-specific. Therefore, these large effect sizes
should be interpreted cautiously.
This review is the first meta-analysis focusing solely on MI training with a student
population. Across outcomes, small-to-moderate (e.g., open-ended questions; g = 0.67,
reflections to questions ratio; g = 0.70, spirit; g = 0.47, reflections; g = 0.30) to large significant
effects (e.g., knowledge; g = 1.26, combined; g = 0.90, empathy; g = 0.87, ) were observed. An
examination of the effect sizes and plots indicated heterogeneity among all but one outcome.
Underpowered analyses may have contributed to some notably sized effects not being
statistically significant; thus, caution is warranted when interpreting the specific outcomes.
Given the relatively short duration of some trainings, students may not have received
enough time and continued practice to feel confident and comfortable with the more MI-specific
skills (e.g., reflections) needed before they could effectively implement the applied skills, which
has been identified as a limitation in the literature (Young & Hagedorn, 2012). Although the
length of standardized introductory MI trainings tend to vary (one to 24 hours), trainers note that
a one-day training is unlikely to result in skills increases and instead, results in familiarity with
the material (MINT, 2020). Furthermore, trainers do not suggest that a full three-day MI training
will result in reaching skills proficiency; instead, participants tend to have an understanding of
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MI and can continue to enhance their skills through ongoing practice (MINT, 2020). In the
current study, 12 studies’ training length was below this 24 hour threshold.
Moreover, the current results were compared to previous meta-analyses that assessed
training professionals in motivational interviewing due to the lack of such reviews with students.
The overall effect found in this meta-anlaysis was slightly greater than that found in both
Schwalbe and colleagues’ (2014) review (d = 0.76) and de Roten and colleagues’ (2013) study (g
= 0.70). They did, however, both report high and significant heterogeneity. Surprisingly,
previous meta-anlayses have focused more on determining the meaning of the high heterogeneity
in their results, rather than determining the effects of other outcomes common to MI (e.g.,
empathy, reflections, knowledge; Lundahl et al., 2010; Schwalbe et al., 2014). de Roten et al.
(2013) noted that professionals’ micro-skills (e.g., open-ended questions, reflections) improved
the greatest (g = 0.54), followed by their empathy (g = 0.44). However, the results of the current
study suggested that applied micro skills (e.g., reflections, spirit) were more difficult for students
to improve than content-based skills (e.g., MI knowledge). One possible reason for this
difference is that continued practice is needed for some behaviors (e.g., reflections, reflections to
questions ratio) to be able to develop. Given the relatively short duration of training, students
may not have received enough time and continued practice to feel confident and comfortable
enough with the more basic and foundational skills needed before they could effectively
implement the applied skills (Young & Hagedorn, 2012).
Research in the student learning literature support these findings. For instance, this
literature supports the need to help students develop lower levels of processing (e.g., knowledge
before advancing to higher levels of processing (application; e.g., reflecting). Moreover, empathy
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is not a skill that is exclusive to MI; students in many different programs receive training
on how to build rapport and be empathetic in other courses and training experiences. Whereas,
behaviors such as MI adherence and the reflections to questions ratio may be less prevalent,
nonexistent, or inconsistent related to previous training opportunities or experiences (Opheim et
al., 2009). For example, medical students may be prone to providing information, rather than
reflecting what their patients reported. Additional investigation into these differences is needed
to further identify what may be contributing to these results.
Lastly, one of the most significant challenges associated with this study was the
heterogeneity observed. It was difficult to determine a pattern or potential reason for this spread.
One potential reason for the findings is the inclusion of studies that utilized active treatments for
their comparison groups. A closer look at those studies’ effects reveals little to no differences
between groups and, sometimes, the comparison group displaying better skills than the MI
group. Although the inclusion of studies utilizing an active comparison group versus a control or
waitlist control adds some differences to aggregation, the basic premise of the current review
was to determine how effective MI training was for students, regardless of the type comparison
or control group used in the study. Moreover, previous research indicated (Dunhill et al., 2014),
and this study supported, the lack of consistency among outcome assessments. Despite there
being available measures (e.g., MITI), studies tended to use varying methods of assessing
students’ skills, attitudes, and knowledge. Taken together, it is likely these factors contributed to
the high heterogeneity in the present meta-anlaysis.
Limitations
The current study also includes some limitations. First, the sample size was small, thus
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limiting the number of subgroup comparisons that could be analyzed. This also limited the
demographic diversity among the sample. Second, heterogeneity among the included studies was
very high across outcomes. The lack of significant moderating variables leaves uncertainty about
the sources of those differences. It should be noted, however, that it was observed that
measurement of the included outcomes varied considerably across studies but primarily included
single behavior counts rather than standardized outcome measures. Between the small number of
included studies and differences in measurement, it is difficult to further assess this
heterogeneity. Third, the 15 included studies assessed skills at different time points; baseline
skills (i.e., pre-intervention) were measured in less than half of the included studies (6/15
studies). Therefore, it is difficult to draw conclusions about changes in skills without the
knowledge of where students’ skills were at prior to receiving the training. Furthermore, few
studies included later follow-up investigation beyond post-test (k = 2), which prevented an
assessment of enduring effects of the training.
One of the goals of training students in MI is to offer them practicical skills to carry over
into their future careers (Madson et al., 2013); however, it is uncertain whether students are
retaining those skills. Moreover, students at all stages of their educational career – from
undergraduates (e.g., Madson et al., 2013) through graduate students (e.g., Young & Hagedorn,
2017) – have received training with no known study including booster or refresher sessions.
Pecukonis and colleagues (2016) observed a decay in skills from students who received MI
training five-months prior to the follow-up assessment. Hence, it appears that additional
investigation into students’ long-term skills retention is warranted. Finally, significant variation

38

was observed in the MI training lengths. Students received as few as two hours of instruction
(Haeseler et al., 2011) to as much as 1 semester or 40 hours (Klonek & Kauffeld, 2016; Madson
et al., 2013). It was found that training length did affect the amount of information and skills
students learned in the training. It would be beneficial to consider a standardized student MI
training with, at the least, essential skills that trainings should include – regardless of the
students’ specialty area.
Future Directions
Despite these limitations, the current review does highlight some important next steps
and future directions. Nearly all of the included studies were conducted within a controlled
environment (e.g., training clinic), which would allow researchers to assess client impressions of
the encounter. However, client impressions were not collected in the included studies; this
additional variable would be benefical to include in future studies. It would also be important for
student trainees to receive feedback while first in a controlled environment to increase their selfefficacy and enhance their microskills when working with clients. For example, attaining client
perceptions of the encounter could be brief, such as a short survey after the session. A corollary
to gathering client impressions would be to track client outcomes over time to assess how clients
view the trainees’ skills development. Notably, this would involve the student meeting with the
client on an ongoing basis, rather than just one encounter, as many of the studies used. Tracking
client outcomes seems the most feasible with counseling, clinical or counseling psychology, and
social work students, as they are the most likely to see clients on a recurring basis. Curiously,
however, students in these specialty areas only made up a small fraction of the included studies
(6/15 studies). Thus, given that MI appears to be an effective therapeutic technique to encourage
behavior change, additional studies involving students in these helping professions appears

39

warranted. Related, it was interesting to see studies did not target substance use as the primariy
change behavior given MI’s history in substance use treatment. Although MI has roots in
substance abuse treatment (see Miller & Rollnick, 2013; Rollnick et al., 2008), it has since
expanded to include many health- or mental health-related changes (Arkowitz et al., 2015;
Rollnick et al., 2008). Researchers are encouraged to continue to think of MI as a technique to be
used for more than substance use treatment and conduct additional training research related to
MI and substance use.
Moreover, a gap in this research appears to be the dearth of studies that included
assessment at later follow-up points after the intervention. It is well-established that students tend
to quickly forget what they are taught if they do not actively work on retaining and applying it
(Murre & Dros, 2015). Thus, methods of encouraging students to actively work on new skills
through spaced practice (Dunlosky & Rawson, 2015) and repetition (Dunlosky et al., 2013) may
be beneficial for enhancing their long-term retrieval of MI skills. For example, students could
identify one or two skills that they struggled with during the training to focus on for a certain
duration (e.g., one month), and then check back in with the training instructor to reassess that
skill. It would be ideal if instructors followed up and observed students using those skills during
this period of time, otherwise students may incorrectly use the skill.
Finally, advances in technology have lent themselves to unique new ways of learning MI
skills. One recent pilot study investigated the effectiveness of using telehealth to practice MI
skills (Badowski et al., 2019), in which the client encounter occurred via an online synchronous
format. In addition, a phone application was created that aids in skills implementation (Vasoya et
al., 2019) by tracking certain trainee behaviors (e.g., number of questions, use of reflections) and
even alerting trainees when they ask too many closed-ended questions, for example.
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Investigation into new developments such as these are needed determine their effectiveness and
durability.
Conclusion
Overall, training students in MI appears to be an effective method of teaching students
empathy and MI knowledge and helping them develop foundational skills that will likely benefit
them in their future professions. The current meta-analysis and systematic review revealed many
possible avenues to explore in future research involving student MI training. In particular, future
research should include an assessment of student skills at several time points, especially
following up after the intervention. At this point, it is unclear if students retain the skills learned
in the MI training beyond the intervention period. This literature appears to be a promising area
for continued investigation, specifically considering the potential utility of MI skills in most
helping-related fields.
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